The effect of sacral fracture malreduction on the safe placement of iliosacral screws.
To determine the effects of cranial displacement on the safe placement of iliosacral screws for zone II sacral fractures. Computer imaging and dimensional analysis of a human cadaveric sacral fracture model. Cadaveric dissection, Orthopaedic Research Laboratories, Newark, New Jersey. Six cadaveric pelves with simulated zone II sacral fractures were imaged with computed tomography at controlled cranial displacements of 5, 10, 15, and 20 mm. The area of contact at the fracture site and volume of bone available for iliosacral screw placement was graphically measured using both two- and three-dimensional computer modeling. Areas of contact were also represented in terms of the maximal number of 7.0 - mm screws that could be simultaneously implanted. Cross-sectional contact area was decreased by 30%, 56%, 81%, and 90% at 5, 10, 15 and 20 mm of displacement, respectively. Volume of bone was decreased by 21%, 25%, 26%, and 34% for 5, 10, 15 and 20 mm of displacement, respectively. In 50% of the specimens at 15 mm and 66% of the specimens with 20 mm displacement, two iliosacral screws could not be contained simultaneously within bone. In 17% of the specimens displaced 15 mm and 50% of the specimens displaced 20 mm, the cross-sectional area was insufficient to contain a single iliosacral screw. Although previous authors have accepted up to 15 mm of cranial displacement, the data demonstrate substantial compromise of available screw space with displacements greater than 1 cm. Fracture reduction is mandatory, as screw placement with residual displacement of 10 mm or more can endanger adjacent neural and vascular structures.